This Supplementary Information covers the details of the derivation of an analytic expression for the acoustic transmission across a meta-atom consisting of coupled radiative and dark acoustic resonators. We also provide the parameters used to fit the theory to experiment.
Here we derive an analytical expression for the acoustic transmission through our meta-atom by means of the lumped-element approximation 1 . The particle velocityξ A in the tube of resonator A can be obtained by rewriting the equations of motion, Eqs. (5) in the main text, using p(t) = p t (t), in the form
where ξ B (t), k A0 , k B0 , b A , b B are the averaged displacement of the air in the resonators, the spring constants and the damping coefficients of the resonators A and B. Other parameters are as in the main text. The resonator A is driven by a sinusoidal external pressure of amplitude p t (t), and the resonator B is excited only via coupling with the resonator A through cavity C. Assuming time-harmonic solutions of the form,
Exact solutions are as follows:
Pluggingξ A into Eq. (8) of the main text, we obtain
To find T we computed the acoustic inertances, stiffnesses and damping coefficients from the parameters below.
, where ρ 0 = 1.21 kg/m 3 , c 0 = 340 m/s and r duct = 15 mm are the density of air, the speed of sound, and the inner radius of the duct, respectively.
The cross sectional area of the resonator A tube is S A = πr −3 kg/s and b B =12.4×10 −3 kg/s, respectively. We used a least-squares algorithm to fit the measured transmission coefficient to the analytical expression of Eq. (S4). Since the transmission data is complex-valued, the real part and the imaginary part as well as measured group shifts are simultaneously considered for minimizing the sum of residuals. Then, starting from the set of estimated
